Introduction
Proprioception is defined as the cumulative neural input to the Central Nervous System from specialized nerve endings called mechanoreceptors that are located in the joints, capsule, ligaments muscles, tendons and skin. 1, 2 The Central Nervous System (CNS) is the primary mediator for the perception and execution of musculoskeletal control and movement. 1, 3 Proprioception provides information regarding joint position sense, kinesthesia and perception of forces, hence it is an important component of the sensory motor system. [1] [2] [3] [4] [5] Proprioception refers specially to conscious and unconscious appreciation of joint position, kinesthesia and perception of force. These signals are transmitted to the spinal cord via afferent (sensory) pathways. Conscious awareness of joint motion, position and force is essential for motor learning and the anticipation of movements, while unconscious proprioception modulates muscle function and initiates reflex mobilization. Proprioception helps to provide smooth coordinated movements, maintain normal body posture, regulate balance & postural control. 1, 2 Pregnancy is the state of carrying a developing embryo or foetus within the female body consisting of three trimesters that see a woman's body undergoing various changes during pregnancy which include weight gain, changes in posture, and joint and ligament laxity along with changes in musculotendinous strength. 6, 7 Studies have shown that during pregnancy, joint laxity increases owing to hormonal fluctuation. It has been seen that during pregnancy, relaxin peaks during the first trimester and subsequently peripheral joint laxity occurs. 8, 9 It was seen that knee laxity increased on an average of 105%, 128% & 170% during the first, second & third trimesters of pregnancy respectively. Researchers have also suggested that Estrogen and Relaxin have an effect on the neuromuscular system and the mechanics of soft tissues such as ligaments and tendons. 1 A fall rate of 27% was reported during pregnancy especially during third trimester due to a decline in the balancing ability, which persists even after six to eight weeks after delivery. 10, 11 Previous studies in the past have compared ankle proprioception between pregnant & non pregnant women, studied the impact of pregnancy on lumbar proprioception, assessed knee joint stiffness and proprioception during pregnancy but to the authors best knowledge there exists no study that has focused on knee joint proprioception with the progression of pregnancy.
Even though the balance issues and the visual reliance have been recorded in the pregnant women, the loss of proprioception in them has not been studied. Hence the purpose of our study was to compare the knee joint proprioception during the three trimesters of pregnancy.
Aim and Objective
To compare Knee Proprioception in the Three Trimesters of Pregnancy by assessing proprioception among pregnant women in their first, second and third trimester. 
Review of Literature

Material and Methodology
Procedure
The face and content validity of the topic was checked by experts (senior faculty from the School of Physiotherapy, D.Y.Patil University, Navi Mumbai, India) and their valid suggestions were accepted and implemented after discussion.
Testing of knee joint position sense: subjects were seated on a chair with hip & knee at 90 degrees flexion. The inclinotrac was put on the distal thigh & at the upper 1/3 rd of the dominant leg.the leg was then taken into full knee extension passively by the examiner as the starting position & then the subject was instructed to close her eyes. The examiner then passively moved the knee into 30 degrees of knee flexion & kept it fixed for 10 seconds. The examiner then took the knee back to the starting position & the subject was asked to reposition the knee to the same angle with eyes closed. The same procedure was repeated for 60 degrees of knee flexion. Three readings were recorded for each subject at both angles of knee flexion & the mean value was considered for statistical analysis. 
Results
Discussion
The mean age of the women included in this study was 25.11 ± 3.16 years.
We hypothesized that knee proprioception decreases amongst pregnant women during the subsequent months of pregnancy. Our study confirmed this.The study was done to find the error repositioining of knee flexion during the three trimesters of pregnancy at 30 & 60 degrees respectively. According to graph4, it was found that at 30 degrees, there was a statistical significant decrease in the knee proprioception between the 1 st & 2 nd trimester and the 1 st and 3 rd trimester, while the difference between the 2 nd and 3 rd trimester reduction was not found to be statistically significant. According to graph 5, at 60 degrees, it was found that there was a statistical significant decrease in the knee proprioception between the 1 st and 2 nd trimesters of pregnancy while the difference in mean error between the 1 st and 3 rd trimester as well as 2 nd and 3 rd trimesters was found to be statistically non-significant. receptors named muscle spindles. Mechanoreceptors which are special sensory receptors also play a role in proprioception. They transduce the mechanical events as frequency modulated neural signals to the Central Nervous System, through the afferent sensory pathway 1 which are further used to build up an internal reference frame of the musculoskeletal system (body schema) and to recalibrate it 12, 13 and thus form a useful kinesthetic sensation to interpret the proprioceptive signals within a reference frame. 14 Postural adaptations during pregnancy include increased lumbar curvatures and pelvic inclinations, reduction of the dissociations between the movements of the pelvis and trunk, knee valgus misalignments, and possible reduction in the height of the longitudinal arch of the foot.All of these lower limb postural changes have found to result in postural instability, ankle plantar flexion and lower limb proprioception to decrease. 15 Studies have revealed that during pregnancy postural instability is a frequent symptom of the second as well as third trimester at 12.12% and 14.81% respectively. Tendency to fall is also reportedly increased during the third trimester at 11.11%. These complaints are supported by a study that states there is a greater anterior-posterior oscillation amongst pregnant women in the third trimester when compared to those in the first trimester, thus explaining the reduction in balance. 16 Also, the lower limb joints are overloadedduring pregnancy due to the postural realignment during pregnancy, caused by increased body mass which is approximately 12-16 kg and the superior and anterior displacements of the center of gravity. This further decrease in postural stability of pregnant women has been found to affect balance and the control of movements increasing the risk of falls during this period. 15 These changes result in compensatory adaptations of the body causing loss of independence to perform daily living activities such as bending down to pick objects, climbing stairs and even walking; with increased knee loads observed during sit to stand. These all factors could be the possible reasons for knee proprioception error to be more significant at 30 degrees knee flexion angle than at 60 degrees knee flexion angle as found in our study.
Hormonal changes
Proprioception depends upon the somatosensory system, visual system and vestibular system. During pregnancy, hormonal alterations have been found to cause changes in the homeostasis of labyrinthine fluids, which have a direct influence on the enzyme process and the action of neurotransmitters. Additionally, estrogen and progesterone are often associated with vestibular affections such as dizziness, vertigo, instability. A recent study reported correlations between hormonal alterations and vertigo. Another study stated that during the first trimester the most frequent symptom associated with the vestibular system is dizziness due to vertigo (22.72%), possibly stemming from hormonal alterations. 16 During pregnancy, changes in knee proprioception could be attributed to the variation of the serum relaxin hormone. Levels of relaxin are found to be elevated during pregnancy. Studies demonstrate that during pregnancy ten fold increase in relaxin may occur which has a wide range effect on the connective tissues present in the body. It is associated with remodelling of collagen fibres which activates fibroblasts to synthesise new collagen fibres. The net effect of relaxin results in ligament laxity and weakening of soft tissue structures thus contributing to a decrease in proprioception. 15 
Affection of Proprioception
Studies have found that during pregnancy knee joint pain is more prevalent than the ankle and hip joint pains, more during the third trimester of pregnancy as compared to the second and first trimesters. 6 Position sense at the knee joint is influenced by central & peripheral mechanisms such as muscles, tendons, articulate, cutaneous and ACL receptors. The anterior cruciate ligament (ACL) in the knee contains estrogen receptors. This ligament has two complementary functions: mechanical and sensory (proprioceptive). Evidence suggests that an increase in estrogen levels affects the ACL ligament, such that the tensile properties of the ligament decrease, causing laxity of the ligament which has been reported to occur primarily during the second half of pregnancy with affection of muscles around the knee joint as pregnancy progresses. It has also been found that knee laxity increases on an average of 105%, 128% & 170% during the first, second & third trimesters of pregnancy respectively. 1 Joint pain and altered muscle activity in combination with an inadequate ligamentous tension resulting from narrowing joint space have been shown to contribute to the interruption in the afferent signals for proprioception and neuromuscular control. 17 Studies have revealed, a weaker proprioceptive perception of the anterior-posterior direction of tibia at the knee joint was detected. 18 In addition to this loss of capsuleligamentous stability, it has been shown that proprioceptive deficits result of inadequate activation of mechanoreceptors leading to delayed muscle reaction latencies. 17 There is a loss of neuromuscular control resulting from damage to the mechanoreceptors within the capsuloligamentous structures of the joint and from interruption to the afferent sensory pathways that play a crucial role in producing smooth coordinated movement. 17 Also, as a response to relaxin, ligaments and other connective tissues lengthen resulting in reduced joint stabilty. Instability along with shift of center of gravity during pregnancy reduces neuromuscular coordination and balance which in turn causes a decreases in proprioception. 19 A decrease in the plantar flexion and the propulsion forces have been found to result in longer step lengths and widths and greater anterior-posterior and medial-lateral sways 12 altering balance and postural control especially in the 2 nd & 3 rd trimester of pregnancy. This postural sway has been found to increase over the three trimesters of pregnancy.
1,10 thus increasing reliance on visual cues to maintain balance further suggesting a decrease in proprioception. 1, 10, 20 Thus, this could also explain the decrease in proprioception with the advancement of pregnancy.
Conclusion
Evidence presented by this investigation demonstrates that the knee joint position sense was found to decline over the three trimesters of pregnancy, with a statistical significant difference between the 1 st trimester and 2 nd trimester and the 1 st and 3 rd trimester at 30 degree knee flexion angle. While a statistically significant difference was found between the 1 st trimester and 2 nd trimester at 60 degree angle of knee flexion. Studies should be done considering women over their complete 9 month gestational period in order to better understand the exact pattern of the proprioceptive deficit found among women during pregnancy.
2)
Studies with larger sample size should be undertaken in order to apply over a larger population.
